Hyaluronan in cytosol--microinjection-based probing of its existence and suggested functions.
Hyaluronan (HA) is a large glycosaminoglycan produced by hyaluronan synthases (HAS), enzymes normally active at plasma membrane. While HA is delivered into the extracellular space, intracellular HA is also seen, mostly in vesicular structures, but there are also reports on its presence in the cytosol and specific locations and functions there. We probed the possibility of HA localization and functions in cytosol by microinjecting fluorescent HA binding complex (fHABC), HA fragments and hyaluronidase (HYAL) into cytosol. Microinjection of fHABC did not reveal HA-specific intracellular binding sites. Likewise, specific cytosolic binding sites for HA were not detected, as microinjected fluorescent HA composed of 4-8 monosaccharide units (HA4-HA8) were evenly distributed throughout the cells, including the nucleus, but excluded from membrane-bound organelles. The largest HA tested (∼HA120 or ∼25 kDa) did not enter the nucleus, and HA10-HA28 were progressively excluded from parts of nuclei resembling nucleoli. In contrast, HA oligosaccharides endocytosed from medium remained in vesicular compartments. The activity of HA synthesis was estimated by measuring the HA coat on green fluorescent protein (GFP)-HAS3-transfected MCF-7 cells. Microinjection of HA4 reduced coat size at 4 h, but increased at 24 h after injection, while larger HA-oligosaccharides and HYAL had no influence. As a positive control, microinjection of glucose increased coat size. In summary, no evidence for the presence or function of HA in cytosol was obtained. Also, the synthesis of HA and the active site of HAS were not accessible to competition, binding and degradation by cytosolic effectors, while synthesis responded to increased substrate supply.